Cellular and ionic signal transduction mechanisms for the mechanical activation of renal arterial vascular smooth muscle.
Elevations in transmural pressure increase active vascular tone in arteries from most vascular beds, and this myogenic response has been shown to play an important role in the regulation of blood flow in the kidney and other organs. The myogenic response in isolated perfused arteries is associated with depolarization of vascular smooth muscle cells and a rise in intracellular calcium concentration, which is dependent on calcium influx through voltage-sensitive calcium channels. Recent studies have indicated that the myogenic response in renal arteries is associated with the activation of phospholipase C and that arachidonic acid potentiates, whereas inhibitors of cytochrome P-450 and protein kinase C attenuate, this response. Renal arteries produce 20-hydroxyeicosatetraenoic acid (20-HETE) via the cytochrome P-450 pathway when incubated with arachidonic acid. 20-HETE is a potent constrictor of canine and rat renal arterioles. It inhibits K+ channel activity, depolarizes renal vascular smooth muscle cells, and produces a sustained increase in intracellular calcium concentration. In this regard, the vasoconstrictor response to 20-HETE mimics the myogenic activation of renal arteries after elevations in transmural pressure. These studies suggest that the activation of phospholipase C and subsequent increases in the intracellular levels of diacylglycerol, 1,4,5 inositol triphosphate, and cytochrome P-450 metabolites of arachidonic acid may participate in the myogenic response of renal arteries and in the regulation of renal vascular tone.